A fifteen years old boy presented to the emergency department with blunt trauma abdomen following cricket ball injury. At the time of presentation, patient was hemodynamically stable with diffuse abdominal tenderness and right hypochondrial guarding. On exploratory laparotomy, he was found to have isolated duodenal laceration and underwent pancreas preserving total duodenectomy with ampullojejunostomy. In the postoperative period, patient developed fever with respiratory tract infection and eventually succumbed to multiorgan dysfunction. To the best of our knowledge, this is the first case report describing isolated duodenal injury resulting from blunt abdominal trauma due to cricket ball.
InTRoDuCTIon
Cricket is considered a relatively safer sport when com pared to adventurous motor sports. Despite increase in the safety and efficacy of the protection devices, morbi dity and even mortality is possible. Most of the injuries suffered by cricketers are limb injuries. 1 Blunt abdominal trauma due to cricket ball leading to injuries to intra abdominal organs has been reported. 2, 3 But isolated duodenal injury due to cricket ball has not been reported before. We present a case of high grade duodenal injury caused by cricket ball requiring surgical intervention.
CASe RepoRT
A 15 years old male presented to the emergency depart ment 4 hours after sustaining abdominal injury by a cricket ball. At the time of presentation, patient gave history of abdominal pain over the right upper quadrant and two episodes of nonbilious vomiting. On examina tion, he was having tachycardia and hypotension which res ponded to fluid resuscitation. Abdomen was dis tended with diffuse tenderness and right hypochondrial guar ding. Chest Roentgenogram showed free air under diaphragm. Computed tomography (CT) showed duo denal injury with contrast extravasation into the general peritoneal cavity (Fig. 1) . After optimization, patient underwent exploratory laparotomy. There was 2 liters of biliopurulent fluid in the peritoneal cavity with a 4 × 5 cm laceration in the second part of the duode num involving more than 50% of the circumference. Ampulla was intact. Considering the young age and early presentation, pancreas preserving duodenectomy was done. Reconstruction included ampullojejunostomy with transanastomotic biliary and pancreatic stent and gas trojejunostomy (Figs 2A to C). Feeding jejunostomy was performed for postoperative nutritional management. Postoperatively patient was hemodynamically stable requiring mechanical ventilation. Patient developed high grade fever on second postoperative day. Chest Xray showed bilateral minimal infiltrate. Feeding jejunostomy feeds were started on 3rd postoperative period. Anti biotics was changed as per the intraoperative culture and endotracheal aspirate culture. The respiratory signs were decreasing despite the fever persisting. Computed tomo graphy of the abdomen for evaluation of fever showed no evidence of collection and intact anastomosis. Pancreas was normal. On 10th postoperative day, wound dehiscence with purulent discharge was noted and irrigation initi ated through the defect. However, patient developed multiorgan dysfunction and eventually succumbed to it on 11th postoperative day.
DISCuSSIon
Duodenal injuries occur in 2% of all blunt trauma abdo men. 4 The mechanism of injury involves an anteropos terior compressive force resulting from a steering wheel, handle bar or seat belt crushing the duodenum against the spine or posterior abdominal wall. 5 Rarely, it can also be due to tangential shearing force against a relatively immobile duodenum or rupture due to increased intra luminal pressure. 5, 6 To the best of our knowledge, this is the first case report describing isolated duodenal injury resulting from blunt abdominal trauma due to cricket ball. Duodenal injuries include a wide spectrum starting from contusion or intramural hematoma (Grade 1) to complete devascularization (Grade 5). Duodenal lacera tion (Grades 2 to 4) lies in the middle of this spectrum with ampullary involvement forming a separate entity (Grade 4). 7 Duo denal injuries are associated with high morbidity (12-63%) and mortality ranges from 6 to 29%. 8 After full thickness duodenal injury, the contamination is initially confined to the retroperitoneum, not associ ated with obvious abdominal signs. Then with further contamination, the lesser sac, and then the greater sac are involved causing generalized peritonitis. 9 The manage ment of duodenal injuries is a challenging surgical task given the high incidence of associated other intraabdo minal injuries, diagnostic delay and the complex anatomy.
Imaging plays a crucial role in diagnosis as even high grade injuries can present with minimal abdominal signs. Findings suggestive of duodenal injury in CT include extraluminal gas in the retroperitoneum, discontinuity of the duodenal wall, and positive contrast extravasation. 9 The varied degree of injury and the numerous surgi cal options makes it difficult to standardize the manage ment of duodenal injury. Common surgical procedures for management of duodenal injuries include primary closure after debridement, resection and anastomosis, duodenal diverticularization, pyloric exclusion and even pancreaticoduodenectomy. 10 None of the surgical repair is immune from developing duodenal fistula. 11 The debate regarding the need for pyloric exclusion for all cases of duodenal injuries has been settled with studies indicating no difference in outcome between primary repair and pyloric exclusion even in high grade duode nal injuries. 12 Blocksom et al found that the infectious complications in duodenal injuries were increased when there was an associated abdominal arterial injury, injury severity score of greater than 25, associated pancreatic injury, and lowest or core body temperature < 35°C. 13 In the era of damage control surgery, staged surgeries have also gained popularity with promising results.
14 Pancreas preserving total duodenectomy in complex isolated duodenal injuries can be suitable alternative to pancreaticoduodenectomy with the advantage of avoi ding pancreatic resection and anastomosis in undilated bile or pancreatic duct. In circumstances of associated pancreatic head disruption staged Whipples procedure can be a suitable option. Though the technique has been widely done in elective setting for specific tumors of duodenum, case series in trauma has also been described with successful outcome. 15 The reconstruction following resection can be done either with invagination pancrea ticojejunostomy, ampullojejunostomy after papillotomy or without enteric anastomosis. 16, 17 In our cases, despite early surgery and intact anastomosis, the patient suc cumbed to sepsis resulting from initial peritonitis.
ConCluSIon
Information about the mechanism of injury and physi cal examination is valuable to suspect duodenal injury. Surgical management has to be tailored according to the hemodynamic status, associated other organ injury, grade of duodenal injury and technical expertise. Pancreas preserving total duodenectomy is a feasible option for isolated high grade duodenal injury. 
